INTRODUCTION
It has been conventional wisdom for some time in the Yucca Mountain Project that the Paintbrush nonwelded hydrogeologic unit (PTn) above the potential repository location should act as an effective capillary barrier and divert much infiltrating water laterally away from the potential repository.'J Much of the early flow modeling used the hydrologic properties (saturation and Syydraulic-conductivity characteristic curves) developed by KlaTiitEr7na'-Peters? in which the air-entry pressure and saturated hydraulic conductivity for the PTn matrix were very high, leading to a large capillary suction in that unit in water-flow simulations. However, more recent estimates of the air-entry pressure have not been as high-e.g., values used for the three-dimensional site-scale model being developed by Lawrence Berkeley Laboratory and the United States Geological Survey4 and mean values of the probability distributions developed for Total-System Performance Assessment (TSPA) 1993.5 With the lower values of the air-entry pressure, there is still a capillary-barrier effect at the interface between PTn and the Topopah Spring welded hydrogeolgic unit (TSw), but an analysis using the method of Ben Ross6 shows that the capillary barrier is not as effective as the earlier analyses indicated.
DIVERSION CAPACITY
Ross6 developed an expression for the diversion capacity of a capillary barrier by looking at an idealized two-dimensional problem and then reducing its asymptotic behavior to a one-dimensional problem that could be solved easily. The idealized problem has two homogeneous, isotropic hydrogeologic units separated by a dipping interface, with uniform infiltration coming from a distant top boundary, and a distant water-table boundary below.
The asymptotic behavior, which is expected to describe the flow far enough down-dip, has unit-gradient flow (constant +, K(+) = q, where + is pressure head, K is hydraulic conductivity, and q is the water flux or Darcy velocity) below the interface, unit-gradient flow asymptoticzliy far. enough above the interface, and a transition region just above the interface. It is this transition region that is of interest, and where the lateral diversion takes place.
Ross used quasilinear hydraulic-conductivity curves (K -ea*, where ci is a constant, not to be confused with the van Genuchten or Brook-Corey CY parameter) in his discussion because in that case the asymptotic solution could be found analytically; with other characteristic curves the solution can be found semi-analytically with a numerical integration. Ross defined a quantity that he called the diversion capacity of the capillary barrier as follows:
- 
CONCLUSIONS
Repository performance is very sensitive to the amount of water percolating through the.repository? so the diversion or lack of-diversion in the PTn unit is important to performance assessment. One obvious conclusion is that the characterization of the saturationldesaturation behavior of the PTn unit is important. Hydraulic-conductivity curves used in several different studies are shown in Figure 1 , and it can be seen that there are large differences, leading to large differences in the capacity for lateral diversion. Most of the difference between the Prindle .and Hopkins' simulations and more recent simulations results from a large difference in the matrix -van Genuchten a parameter for PTn, with differences in the matrix van Genuchten B (or n) and the matrix saturated conductivity K, also contributing, but to a lesser extent.
The asymptotic solution of Ross6 can also be used to illustrate a warning to numerical modelers. The onedimensional, asymptotic solutions for two cases are shown in Figure 2 . It can be seen that, for the hydrolo,' OIC parameters used in earlier work,'*3 the pressure head varies linearly through the PTn unit, so it is easy to resolve with a numerical mesh. However, for the more recently obtained PTn 500.
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--' Figure 2 . Asymptotic pressure-head profiles for two sets of characteristic curves ( P m d y r infiltration).
hydrologic properties:* lo the lateral diversion takes place within a narrow band above the F'TflSw interface. If the numerical mesh does not resolve that band, the amount of lateral diversion will be calculated incorrectly. The width of the band is given roughly (within a factor of a few) by CY-^, where CY is the van Genuchten air-entry parameter. 
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